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1. Bfferx v b OFFRL

Fig. 1iBfferz v P DER AR v = —= &
L T 7, EFE#H300g © Hartley FHE = A~ = 5 +
(F=rvIvBA%, BN RBELLHEY
% - T, ovalbumin (Sigma Grade V, LI FOA) T
BIEL. T7ebb, OA lug #5mg © Al (OH), (1
FKMETEE) &b, AllElxr ., FEEAK
EHL, JEREMF 1ESHRRML, 4855 PCA
titer 640fELL LD 2= » b bEEML, MESE
BRERET o ~RIEAL-80CIZEHFLE, =
DERGERA LciE o 4 B PCA titer (3640£5, 7 8
] PCA titer 33ERE 7128015, 56C 4 RFrHANE
D20fE LT T H 7o, PCA RIS, Ovary O M
f, BfEe e FOBEOFRRTIL HELH250g O
KEEEL 2y P OFLEFCH0.1ml ERESHL,
%« —EORERE#IZ, OA 500ug 1% Evans
blue B1lml 8T L, 305 ER8mm U LE &L
Lcb o LTHE LR,

Fiz, 5 LT bLAERH OA MiFY, KEY
400g @ Hartley R B = v = » b iZ2ml/kg B IRA &
SELZHRIEL, ZOBKEEICOABRARZREL, 7
> 74 7 F Y~ RIGED AR R o TR

Male Hartley guinea pigs (about 300g) were
sensitizad thwee times by intraperitoneal

injection of 1ug OA with 5mg AIOH), at
monthly intervals

and preserved at —80C.

—C D

Blood samples were withdrawn from the
suricuiar vein ons wesk sfter the final
sensitization and guinea pigs showing a
48-howr PCA titer of 1:640 or more
were sacrificed, the sera were obtained

Bl

2. IRRAZTE

WER®|AFHD, Fig. 21231 X 512, 6//min D&
W= T Devilbiss 646 % 7 7 1 % — T2mg/ml © OA
% animal chamber box (77 25 » 78, PIESHA
DOARELem, & X17cm, BEOFE X0.5cm)T 1 5%
AZE, TOED box REDCE{L% pressure trans-
ducer (Validyne Engineering Corp. Model MP 45.
1)KL > T H USRS (v X4 47 4 h A HED
%38 L T oscilloscope (Z&AIZFBI2G46) S H L,
FERFHIZ polygraph (=3 M85 % Surgical Monitor
1250iZ3e8 L, 2fMcBEORIEINHB LI Z L2
L.

i, 8, AROAERARBIC L 5HEEROE
{t% Mead »'2® oscillation =% —FHE L CTHEE

o, Thebb, 2Ly FOBETTMCRHIRT
BlETE, FBLT %% X7 chamber box (7 5
ZF v 7 8, ABEKREORELIcm, & X18cm, B
&0.5cm, €€ v b OWBEETAE, = 28l ¥ —
7 74K baloon TIFR S WEFARTEE)A T, £4% 5 b
DHEEL b 18Hz Bii#E D Sine wave (Leader Elec-
tronics Corp. Model LFG-1300 function oscillator 2
TRIO integrated power amplifier, Model KA-900 %
18 L T Coral Corp. Model 12L-70, woofer speaker ¥

= Male Hartlay guinea pigs (about 400g) were
passively sensitized by intravenal injection of
2mg/kg of the serum.

Atter an 48-hour sensitization period,
e 2m/st of OA was challeneged by
inhalation with De Vilbiss 646 nebulizer
for one minute.

—C_ D

e

After anaphylaxis. the guinea pigs
wers sacrificed and blood samples
and the IJungs for microscopic
examination were obtained.

Fig. 1. Schematic illustration of experimental design to study the influence of
allergen-induced anaphylaxis on lung pathological findings.
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Fig. 2. Schematic illustration of the experimental apparatus for recording
changes of the pressure in the chamber box housing guinea pigs.

BfRL, SinelExRE) OEDEYM2, —F,
AEy P OREREY, #E 77255 2 <22 (H
$EOEWIZEMm B DO R % H 1, 200mesh O FEH =
7Y —-vEREBE) DAz V) —-vEFELT, differential
transducer (Validyne Engineering Corp. Model
MP45-18) X »CHLDH L, HESE (X2 254
# AHBD A LT oscilloscope (Z 2581258 2G46)

Wi X L, polygraph(=3#/25% Surgical Monitor
125) ité& L, chamber box WE R EDH X
hBIE L.

3. XFBEHEBENBE

BoRTRERE, xr~<Y) VEEL, 45 7 4
v EBEyc#EY L, H-E, Giemsa, Hansel,
Toluidine blue, Azan-Mallory D Z&%&&%2 T\, £
RIEHMIRORE, AT 5HELYRDBEOEHE
DIERLBEOIHIGHL .

NRBRBI® CoOREHMOREB L, Walter HD
BECELT, EMB LTV EBYER L CER
%8 £, manual-digitized LB A 1T\, Fh
zvea—%— (NEC2RILFoaM{b7Tars5 4a)
KAhEEYRD, ZoERAFET > &MY
Imm?H 7 h ORI HREL, EEMCERLL.

BELIHME, [E»OHRCES T TOLER
THAHD, S, FENCKEIY 320kE 3K
THBEFLE, Thebb, Z02ACKEZHENLR
6 RIEL0.5mm LL_E®D large bronchus, BE&#0.2
mm TXRE X A B EKE »EE T 5 intermediate
~ bronchus, ERER0.1mm, AECKELHELx
{HRBoZ L\ small bronchus ® 3BED KX XD
KEZICoOWT, Fitg«DKEE % epithelium &

subepithelium 45T L&,

4, BETHHBENERE

FEBREAR O —, FRORHNEA TE TR
BRBZEOTDAER L, Tibb, ¥ TER/EET
BEHE(LLT TEMDBEA L LT, % 2% glutaralde-
hyde (0.05M cacodylate buffer pH 7.3) DRjEE%
fTotent, 1% osmium tetroxide (PBSpH 7.3)
DEEEZ 4TV, alcohol RFITHIAKHE, Epon 812iC
A L7z, ¥z, LKB 4800 ultramicrotome THH#Y)
K% {ER L, uranyl acetate & lead citrate T B
&L, BAETF JEM-100B B E 7 EAME (IEEEI0
KV) TEELx, ‘

¥, FEWEFEHE (LT SEM) AEAXR, B
B L CBORFER % 2 % glutaraldehyde (0.05
M cacodylate buffer pH 7.3) TE%E#, ethanol T
Bi7K U amylacetate SLEH®, BARB Y A THREASE
BxT, AuPdoAf+v 2.ty 2y v 2% L, AL
AHEMEFEMEE S-650 (InEHEBEISKY) wTHEL
7z,

5. #E

EBRF —#13, £ T mean+SEM TEH L, &EFH
AT oK (1 13, 6-12TH5, HFEED
B, Student’s test X A\, P value t3<.05%%
BEE I, ‘

g R

1. MEEEROSERIG
animal chamber box REDEALT & & 2 7o A
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Fig. 3. Serial changes of pressure in the box
after challenge with QA inhalation in a passively
sensitized guinea pig.

EAE T UAF -RIGEOITFEBERSH L SEFEEL

2 R{ED 1 6% Fig. 31crxt. OA BAFICHE L,
NERES TR TELVHIOEERE L BEORIEND
Hbh, BARISTRIE T TR E, 1 EMEBCEE
ERefiFa L EE L.

Mead b # U CHIE L 7 oscillation 2512 & % o
BEPTY, Fig. 4wrmnT X5, FIERAZRZRA
0.324+0.019, EFEHEN0.84710.063cm H,O/ml/sec
& baseline fED 2 fE A LOEFELHEMHIED LR, 1
F¥fE %12 1320.385+0.017cm H,O/ml/sec L€ TF L,
RIFOBHR Lo LR ST, Tod, box HED
BRMNECRUOEEBEROZ/ILOETH, bbb

NANANNANANANNANANY

bl

NANNNANANNANANANANS late phaseiZH7:2 3-9BHE AT CERVUFEIE
(LAR) 2R3 80314 RD bl -7,
2. BIRBEBROFBRER
NAVAVAVAVAVAYAVAVAVAS HERB®OFRREBORENHES Y, large,

intermediate, small D& K ZX XDOKE L AIC Fig. 5

VNV VNV VIV Ve,

large bronchus (Fig. 5-A) T, subepithelium 8
- BOHNERENH71.8423.1/mm?, HIE2E 6 BE

ANANANANANANANANANAS % £38674.6+1475.2/mm?, epithelium BIKOHIE B
N : FEHIA136.6%35.1/mm?, #EH 6 FFRT432496.9+
o SRR 361.1/mm L HIFBE 6 M A ¥« -7 K E
\/\/\/\/\/\/\/\/\/\/\ magEd b, %o, intermediate bronchus(Fig. 5-
R B)T%, subepithelium SR TR ER1379.3+75.2/
ﬁQymAfV\mﬁJwNA mm?, £E % 6 B 235744.4+782.9/mm?, epith-

elium IR TEER17429.1+101.7/mm?, BEH 6 B
1532798.4+541.8/mmPE L HERAREEL 6 &
o e — 27w HEREMSRD O R, I6RRIEKIIL,

BEBRZBHOV AT TR L, KIZ, small

0.94
0.8+

0.7

0.6 %#p<0.01

meantSE
0.5 {n=14)

Rrs(cmH20/m/sec)

0.4+

0.3+ §

0

T T T T

Before 0  30min 1 3 a 5 6 9 hours
Fig. 4. Time-related change of the respiratory resistance in the passively
sensitized guinea pigs after the antigen exposure.
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Fig. 5. Time-related change in the number of eosinophils in the large (A),
intermediate (B) and small bronchi (C) of guinea pigs after challenge with OA.

Fig. 6. Light micrographs of the bronchi stained with Giemsa before (A : X

1000 and 6 hrs after antigen exposure (B: X200).
infiltration of eosinophils into the bronchus. EPI:

pithelium.

bronchus (Fig. 5-C)Tl%, subepithelium $8& THE
5 5% B £3486.0+52.2/mm?, B E RBI2ER B »
5599.0+1418.4/mm? L IR BB R I2BFHIE > © — 7
CRAEBRBNNED L, large X U intermediate

(B) Showing severe
Epithelium. SUBEPI: Sube-

bronchus DHFE L h ©— 7 BB R AEHAZD -
7.

HURBERTR CHFBRERELE — 7 Th - L RER
6 REfE] B o BLEVH Ao YRR E E & & 4, Fig. 6-A
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A

Fig. 7. Transmission electron photomicrographs of eosinophils in the lung
tissues before (A), 6 hrs (B), 24 hrs (C) and 48 hrs (D) after antigen exposure.
(B): Arrows showing cytoplasmic vacuolation of a eosinophil leukocyte.

(C): Coarsening of specific granular matrix (<3), granular core lucency (&)
and extrusion of membrane-bound specific granules () were observed in
majority of eosinophils.

(D): Complete disruptions in some of eosinophils were observed.

RV 6-B iR, BifIts (Fig. 7-C) ik, IFEEERMERIIC & BALA R
3. MIREBEROMEBATBEERRORE FFEORE » bk, 4R B matrix © coarsening, core ®
e A RE ST R lucency, #*7c, —EBEFREKIZ D H DD extrusion 73

Fig. 712, &« HURREEA, & 6 By, 24F5R, 48 B Ihic, B, 48FHE (Fig. 7-D) i, K%
BB KBTS bhicFBEko TEM EZHy  XACEELCHBRROPICEL (BRI hbOD

T, HLBdbRAT,

ERZER (Fig. 7-A) i L, BE% 6 MKHEE wic, Fig. 81, &« HURRER, 26 KHE, 24
(Fig. 7-B) X b M e B o 22 fa 1t (cytoplasmic MHOKELRE LR D TEM EE %777,
vacuolation) 73583 b, 12BHHICIISEZHICER HEBRROBENE 2 THo T PR RE 6 B B

BLAEL DIFBRRCLOFMENEZE Lnh, Fiz24 T, Goblet cell NEEEICRDLID L5 1Ceh, K&
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Fig. 8. Transmission electron photomicrographs of longitudinal sections of
the bronchial cilia before (A), 6 hrs (B) and 24 hrs (C) after antigen exposure.
(C): Arrowheads showing shedding and degeneration of the cilia.

A

B

Fig. 9. Scanning electron photomicrographs of the airway epithelium before
(A) and 24 hrs (B) after antigen exposure.
The damage of the cilia was observed in right photomicrograph (B).

SOMIR 3 W TR RE R E ot 23, cilia B L T
I, FURBRER] (Fig. 8-A) LRARIBIZEETH -1
(Fig. 8-B). L» L, HREBFE24REEILIE (Fig. 8-O)
BT, BIFBHRBREOZE L WHEEIc—H L T
cilia ® shedding, shortening, degeneration 7\ BI£% &
nie,

EEORT %, SEM kb 8ZE I hi-(Fig. 9-A, Fig.
9-B).

z =

RAEFOAMBEZHEFEEL o b 2 HVTER
B st s 187 VA ¥ - RIS OMHEGSD
IFBREREBRELHET L E 25, SEL D epithelium,
subepithelium fHIRIZ, b} 3 “ I BKIEH D late
phase” Wh 7= 5 PR B 6 B B IciFBER 0B S /e
REFTR RO b, ERE L B oMY
ZLetty, ZoREOE -7 2BE ThHb, SEX
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fi‘S J:ﬁ Clha ﬁ\—ﬁig {flﬂl ah‘bﬁ}_ I, ;@?ﬂ;‘
ﬁ,vaf—aﬁémﬁﬂ&%Eme”%%uw

BEIh, 7vAF-FEHdbLFBEREEL
SEERE LoBREYRBLLE I VS S E 2

HFEEERIL, 77 7 4 & —RIGIT L »

Ll chemzca} mediator D\ { D aF FH]
R LT{%f"ﬁf‘%%% ] 2 +¥, histaminase'*’,
arylsu]fatase*’, phospholipase D%,

lysophospholipase! "7 & 243 % Z & %, histamine

release % ¥ #) 3~ %, eosinophil-derived inhibitor
(EDI'®, Zh 3 ®IZPGE,®PGE, TH 5 Z & »\F
R ERET AL, E, HRERENERDO 1 0TH

% eosinophil peroxidase (EPO} 7%, H,O, & halide
OFHETTLTB,, LTC,, LTD,#RE{LT 50 &
DEELD, TrAF-RIG ’“+5 &ENE LTI,
17 v -RICEE#ET2EMOIE S D
FRBIZL - TEHEIRTEL, L2 L, &, eosino-
phil 22 5¥E8 U 7 arylsulfatase B (ASB)is, LTC »°
B & k6 {7 oA EHtripeptide glutathione &
thicether £ 3127 > T A7, IIKGEHTSH 2 & H
NE[EETH A2V, phospholipase D idfn M EEaf2 1B
Yy O2HTIAENT S L 00, PAF O REIEH
7ot g7z Gleich b DT e v FiZfFbRicHi®
LE L FIFBRERIUE (AES) e MICESL,
HEEREZ M HBELCKETS, PCA KT, his-
tamine release 7¢ & O BIFRFRI IR I h /g L7
E T8H7vA¥ RIS R BIRs RS o kB LE
ELTOREZXBEHBLTUAHEELELLALAT L
%,

SEDFEADFERT, FREFOFEL LA L
BEFRCIFLCREIEES A, BRELLLD
i~ plasma histamine v < 4 & — 2725 h 29, BIEEES
UG EZWCR I » T 5 FHOB S TIITFBREH
BelEHLAT, g%@®6%@zt~7uiﬁm
DEENED bR L, BIRHE T O mediator
Rl LANE(L (Zeiger B9 histaminase 12 & %
histamine D77 970 &) T2 AICHBEREBE £ U
ol ERFBENIZLL, S ORBORMAEAI,
HBEO7 LAF —RINCBTABEYRETAET
BOTEERECSTHDS,

REMFERIES CHEHBNERREE LBRERG R
FUEB(LAR) & OB E X R LIcEE 3, %ﬁ%%%”"‘”
B e g EEFRIPOTIR IR TV 5, EE D

L TE AL

ENE Y M ERT AN AGEROHEARSIC L D EES

MZRAFL, 7 — 28 —REENFERARETAHZ &
WL D LARDED O EHREL T 5,

SEDOH OA MEZHRF= 71T, HFBRREH
DY -7 IERBRCHCH - 2 FEEE 6 BR% T
Hottdbon, TOREHICE FEBED LAR iCHY
THLOUFKOBEESLTFREHOBF LA —FD
aHbhT, ZOX5 RFBEREEOLTILLAR X
HIRL 2o Z &R a nt, Bz, Red, BYE
FELEHNCOARERARELTHIC L2l -
T, EfEDOEL T, PORTESED LA LAR 23
BLODZL2HEL T2, ZoBE0EKE
FIREE LT, HFBEROBECIN L TE L W iFhEk
DEEZ IH -T2 LTHh, FPREBEOMES
DEERDPTRINTE, TALRIEAEDEL,,
homocytotropic antibody D2, EMRELECL 3
REMAg0E (HFHREB) e &2, LAR HBE23E
TE2EFLLTEETHIAEE 2L LN, BB E
TEHELDEEZ TG,

RIZ, BRI EOLHEERYELRE T
ER, ZNLOYEEYRET A ENMbh TV
HERREBEBNANOBEFEE DS\ crystalloid core
DESICAY, arginine ICE A S F EB#9300 (£ 4
£ » }2EJ11000) 9 major basic protein (MBP) #3
FHEL T30, CoEEMER LD, invitro T
FERVOZ LT e, MIRYe F SBEKEL
BV, FEEARPCIEHMES S O histamine
release NEN B LG I h, T, BEEN
D core HL h By matrix 1o d, HEEEHOR S
eosinophil peroxidase (EPO)®®, eosinophil cationic
protein (ECP*¥2FHET 5 &0 b, IEHME
725 D histamine WEFHA S HEE I TL A, i,
HRENDHEED LTC, (BFHERICH S i) 0
L PAFPBEELEIND I EAHME IR TV A,

SEIDEETIE, ChODEBREMSEIREL T
o, TvAF-RIEBEIhOIAREIRB X 5K
FFEROERALEE L TV B 0IIRBTHS, Livl,

EXBECERELLHBROBMATR, TihbbE
FEHRI core @ lucency, matrix @ coasening, HEH
17 D4 DD extrusion 7o & EEFHGZEALIZ, MBP,
ECP, EPO 7c S o filast~ ol 2 W REEF I R% T
6%@(%6 BEBIE Tz e 7Y, AR L% EE

DTEZECEBEL TV AHBROVEFHNBEY
ﬁ'\,‘, BEEN D core DR, matrix EEORIELYH
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HELTW3, Ft, TUVAF—KINC L DIFEBERENS
LR, RERATERAREICECP oMmiE v
AT A9, RMFERIMELELLT 5,
727 HIERIEBREDOKBMEFMERD chemilumine-
scence FEM v — A VvEFE DL AL T IR FOBE
IVFHEHIATEY, Reao7vA¥F—FREFTAK
BUTHBEUOFEBALE L TV ATREMNAE L LR
%,

SUEXGRE E R cilia DEEY, FEEROBE N Y — 7
TH- A RBER 6 R B T, 2488 L%
D—EOERFFEIE I A BRIz v 5 2 &3, invitro
TMBPrIbELE, PRELEIEEIRADIC
—E® incubation time (MBP DEE = $ L 52 585
FEI-24FfELL B LB TH B &) Gleich B30
ELEEFBETHLDOTHRL, 7TVvAF RG-SR EHE
MBI MR EE e, & D MBP, ECP, EPO
I EOEBESYEOME >TOERE R OBEE L
5 —HOEBOUMESE Y TET D TH B,

ik, SEOEBRFERI VEEINHABATR LT
B EOMEY S OB T A0, FEEERY
BELCEHTORBFNEEILETHL L EbN
5.

EER

FAEROAMBK LIA2ZHEFEL 2, P HA
THE*BAREL, [BH7vAF-RIGHEORES
HRREHE L VRFOEC OV TERICEA L
fe.

1. MRRBHROHEBREBEL, large (ER0.5mm
LI E) B O intermediate bronchus (IE#£0. 2mm B
T, 6RREEI 0~ 27 2 RH SR, small bron-
chus (ER0.1mm §i#) T, 12BEB TH -1,

2, R RBEOIEZNHFBIROBHMEEE > &
RRFICBE Lo L 2, 6REHEIER L b BBl
b3, 24REMEI B V38 2R matrix @ coarsening, core
@ lucency, FrREXZ D b DD extrusion 7%, Fids
R I E LCEEI N CTBRBEVBBRE S hi,

3. NERBROITE IHE LR OBEAEER,
BEREEOL -2 Th-7c 6 BB Tk cilia iy
Fp e, 24BRILU B HERE A RH SR,

ARRO—FL, EERFHRE No. 6030405912 X -
b DTHA,
ERFEOEREI -, HHENEE I LABBERX
FRPEFEZ LD E—BE, RATVBHAREERATIA,
AR7vaAF¥F-—ARMBETIA, BRI L XA, NE
HBEIACRETH L L b, EROBREH I EALP
LEFET,

tk, ARNOEFILESMD (RS, 1985) 453600 (B
B, 186 BAR 7 VA ¥ —FaEs H260 0 ARBEES
22 (B, 1986) W THERLL,

X OB
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HISTOLOGIC STUDIES ON GUINEA PIG BRONCHI FOLLOWING
INHALED ANTIGEN EXPOSURE
I. Single Antigen Challenge-Induced Eosinophilic Infiltration and Epithelial
Damage in Passively Sensitized Models

Tatsuo Yukawa, Yoshinori Terashi, Takeshi Fukuda and Sohei Makino
Department of Medicine and Clinical Immunology, Dokkyo University School of Medicine

Katsuhiko Hosono and Kazuhiko Soejima
First Department of Pathology, School of Medicine, Showa University

The influence of a single inhaled antigen challenge on the infiltration of eosinophils and morphological changes
in the bronchial tissues was examined in guinea pigs passively sensitized with intravenous injections of anti-
ovalbumin (OA) serum.
In light microscopic examination, the peak of eosinophilic infiltration in both the epithelium and subepithelium
of the bronchi was observed at 6 hours after the antigen exposure. In ultrastructural examination, the majority of
eosinophils in the bronchi showed cytoplasmic vacuolation, coarsening of the granular materix and granular core
lucency. Some eosinophils were completely disrupted long after the peak of the infiltration. Concerning the airway
epithelium, varying degrees of damage to the cilia, which seemed to be related to the migration of eosinophils and

These findings suggest that the eosinophils migrated in the bronchi might involved in the deleterious role in
the pathophysiology of asthma. ‘
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